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This report is a working document for
internal use by KTA. The content of this
report has not received final approval by
the MTA Board of Directors and therefore
the opinions, findings, and conclusions
expressed in this report should not be
construed as final information without
the consent of and verification by KTA.
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CAMP DRESSER & McKEE INC

I mtntyw*'* CWilLrfJi"'! 6 1 7

HTC Job No. 417
Work Area; 39
WTA Work Order No. 04-03-T006
Appendix II
July 11, 1983

Houston Transit Consultants
2000 West Loop South
Sixth Floor
Houston. Texas 7 7 0 2 7
Atten t i on : Mr. Donald Stankovsky

Cavaj_cade Contaminant Survey
Hea l th an£ Tafety/SaapHng and Analyt ica l j'lan

METRO-^s'tage One, Regional Raj] System
Houston , Texas

Submitted here is Appendix II of our three-volume report, for the Cava lcade
Contaminant Survey performed for the proposed METRO-Stage One , Regional Rail
System (RJ*S) . This draft report includes both Phase 1 and partial Phase 2
work as outlined by our proposals da t ed respect ive ly , January 27, 1 9 S 3 and
May 23, 1 9 6 3 . This project was performed in accordance with your Co n t r a : t /
Work Author i za t i on Numbers OBD01 -0 1 -0 12 dated Apri l 29, 1983 and

with HcClel lend Engineers, Inc.
*

Appendix II, Heal th and Safety/Sampl ing and Analytical Plan, includes the
health and safety procedures that were used during our field work. The
protocols used during the field sampling are also documented.

We appreciate the opportunity to be of service to you on the first two
phases of this project and look forward to finalizing our work assoc iated
with this important project .
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Sincerely,
CAMP .DRESSER i

. A
David F. Doyfte, P.E
Vice President

Copies Submitted
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fl!ni1. Preface

M| The Cavalcade Contaminant Survey was undertaken by the project team of Camp
Dresser 4 McKee Inc. (CDM) and McClelland Engineers. Inc. (MEI). Camp Dresser

|l & McKee provided technical and environmental services throughout both phases
of the project. McClelland Engineers served as the geotechnical consultant
and project administrator. This report is presented in three separate
volunes: Volume I - Engineering Report, Appendix I - Health and Safety/Sapling
and Analytical Plan, and Appendix II - Analytical Data . The key members of the
project teaia are listed below.Ii

IlllI

MEMBER

David Doyle
Donald Muldoon
Michael Noggie
William Tobin
Jeffrey Graa
Paul Williams
Robert Jlrandes

ORGANIZATION

CDM - Boston
CDM - Boston
MEI - Houston
MXl - Houston
CDM - Boston
CDM - Boston
CDM - Austin
CDM - Austin

FUNCTION'

Project Manager
Pro j e c t Chemist
Pro j e c t Admin i s trator
Project Engineer
Field Sc ient i s t
Field Scientist
Regulatory Liaison
Project GeologistRobert ICier

This study vas conducted in cooperation with the Houston Transit
Consultants (HTC) who provided information on the Cavalcade Yard and Shop
facilities. Our principal contacts within HTC on this study include Dr.
Cheng Ku and Mr. Don Stankovsky.

ll
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2. Intoduction

Appendix II contains & summary of all the analytical data collected-^
during the field investigations at the Cavalcade Yard site. This
appendix also contains a descrip -.on of the quality assurance/quality
control (ftA/QC) measured used by both the MEAD COMPUCKEM and CDM-Boston
laboratories and the sampling log information sheets for a saapling
location at the Cavalcade Yard site. This appendix is designed to
provide technical information to support the Cavalcade Yard Contamination
Study Report. Information contained in this report vas collected during
both Phase I ar.d Phase II.
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- IS
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«CIOi WWITS : PPB

»L t RESULTS FUR Ti r tS PUCE IRE FOR LOCATinN SL-04

SVPLEfrt MCAD
SIMPLE t tn . t S f , 0 4 Q ]P sunkcEt SL si. S I .0402SL SL0401SL

2,1-n iHETi i fLPHF.NOL

P-CHLOPU-M-CPE5UL
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RESULTS run ruts p»cr. ant row tocma*
FCQ-07- 1983 Fr.i-02~l9tn PtB-02-1981

«n.:su'MtCbt
ACIDS UNITS: PPQ

2,4-DIChLUPOPKPROL

2/4-0 Ih tTRWNbt lGL
2-NITt .O l N*,!IOL
P-Cm.ORC-K-CBF.SCL
PEMUCm.GRbPllE'KJL

HD
NO
KUno
HU
NO
NOno
t !D
NOno
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t.T
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ACIDS

J^Bli_—— i_.T^ ' ^rnrctx-rTTTPl/ ..T7
' * * * UR IKT • • • * * ' * *DAT *
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• »*•men/son. WLITY PAT*
ALL RESULTS FOR THIS PACH ARE FOR LOCATION OK-06
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ND
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HD
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NO
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HO
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HO
HO
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NO
NO
HO
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NO
NO
NO
NO
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«•** P-RILFT * * • *

SAMPLE**!t £'t i*i t yf\ fT n * 1 1 1>C II If • Qsuvkct:
MEAD

»«»•
HUALTTY 0 »TA

PI I -02

r * o20 jni

DRAFT

PH-03
MEUD
I 'WO IOJ

PM

* * * •

PM-04
FFU-21-H93

MEAD
PH

PIS (2-ChLOROETI t t L )
P IS (2 " - E t » l KLMEXYL )
1-BPQMOFHEKYL
I IUTYL OtMIYl. P!mUL*T£
4-CHLOPOPi !ENYL
CHRYSENt

1 ,4-C lCHLOPDOtHZEf lE
HITttlLlllEPIMETHYL PHltUUTE

DI-H-B01YL PHTHAf . »T £
2/4-Ult lTHOtCLUENE
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W D»n
MC
Tli>rto"([)
K[>
NO
ND
MO
f lOno
NDrture
HO
HO
VO
MU
NO'10
Mtl
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HO
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ND
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MD
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HO
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NDr»n«oNO
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MD
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HDna
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HO
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f.0
NO
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ND
(IDNntin«ntin
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ND
ND
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2/6-D iK l t kOTDtUEHE
n i -K-OCTYL PHTlUUTt
FLUOPdHTHEf tE
FLU GWt Tit

H- « ITPOSOOIMETHYLAMrME

PtREWt

MO
550 .
• JOO .
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NO
t lO
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N D
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NO
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CI£T ' IYL P ' lT lFSLATE
DLUTflTL Pt fTHAUTE
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FLUUREKfc
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HO
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1300.
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NO
MD
NO
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HO
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no
I TOOO .
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0 0 0 2 8 3

000283



1 7 8 2 0 0 0

Qh
"0000 1 1• ooooz
OkGJ.
ON
ON•ooo i
ON
'001 1
Ot.
01,nn
GN
-086
• 00002 1flu
ONott
ON
(IN

U
OB
ON
OH
Glicm
"OOOZI r
OK
OhnnON
0)J
OhntiOH"0009*•OOZ I
•0009*
"OOOH"ooozc
OW
•00021

ON
ON
OH
UN
Q»
OH
ON
ON
ON
OM
Oil
OH
CM
OH
ON
Oft
ON
QM
UU
Oil
ONoraON
OH
G»J
UN
ON
Utt
OH
UM
UK
Ufl
OHon
ON
CM
OH
UU
OH
ON
UN
W
ON
flrtOH
QJJ

ON
• O O B Saw
ON-aw
QM
QJt
QM
•OOb I
OM
O N
flN
OK
ON
• OOOK11J
UN
ON
QN
ON
ON
QM
UM
OH
OM
*0
QMONO Nnn
Ok

• 0 0 6 9
' 009 1
"000?
• 0 0 9 6
01)
• 0 0 0 1
ON

01
fltf
UN
OH
Of
U'l
UM
OH
<W
UU
OH
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0*1
OH
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U31 I43
*£)si a
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SAMPLE*:
SAMPLE

wAm/snir. oflTZTTY tflTTT
ALL PESUttr , Ff)R Tl l tS CACR »KE FWR LOCATION

FCn-04-1983
MF.fcO

: SL04Q3souuct: SL
NEtfTPAtS UKITSt Pl'O

rtMl*
SLOO4SL

F t n -04- 198J
' *F.AO
51 .0402st

rRB-04-1983
MEAD
SL0401st

ACEMPHTHt fJ t

01S(?-CliLt iPOCTIIVL> ETHER
P lS (2 -ChL t/BOISUPPOPYL ) tlTJI^

PHEHYL ET«E»

4-criUPCPIiEhYL PftEMifl ETI fLR
CIIRYSEWE

1 ,3-D lC l tLUPOnE ' iZE ' IE

DtETI 'YL PflTKAL»TE
D IMETHYL PI lTt tALATE

2,6-D iMlTROTOLUEHt
D I -K -CCTYL
FLtfOpUffTHEWE
FLUGPtnt

FYPtNt

0 0 0 0 0 .
3200 .

48000 .
NOjeooo.

3 2 0 0 0 .
7 2 0 0 .
2200.
7*00.

NO
NO
W[>
ML
NOno
1U
ffO

3 6 0 0 0 .
5000 .

HP
NU
ND
HO
Kll
NOnotiyNO

1 2 0 0 0 0 ,
6- 1000,w

ND
HO
Kit

2 2 0 0 .
?ID

200000 .
WD
HD
KD
MD

1 0 0 0 0 0 .
00000 .

5 10 .
ND

S'VO.;.n
320 .
4' .0.
3 1 0 .

f.D
3 10 .wnf.p

M>r/D
Nflsn
fjD
NT

3?0 .
ffll
m!so
M>
M»
ND
f.U
f .O
M)Nn
I.D

2 0 0 0 .
J40 .

NDhn
hi)
Mlf.^^
f'fhn
MlNn
ni*nou.

1 4 0 0 .Nn

3 6 0 0 0 0 .
NU570000 .
ND

2 7 0 0 0 ,
7 6 0 0 .

l & O O O .
ND

1 6 0 0 0 .
ID
CD
NO
ND
ND
HD
HO
•10

2 0 0 0 0 .no
HD
NO
ND
NU
ND
HI)
ND
HD
ND
HD

4 10000 .
I I O O O O .ND

ND
ND
WD
ND

6 1 0 0 0 0 .
KO
KB
ND
ND

1 1 0 0 0 0 0 .
2 R O O O O .

ND

1 0 0 0 0 0 .
3 0 0 0 .

240000.
HDnooo.

4600.
1 0 0 0 0 .

NO
1 0 0 0 0 .

Hf>
WD
NDwntm
NDwnNOi t ooo .
ND
NO
ffft
ND
NOfinfinNO
HDnorm«n

7 6 0 0 0 0 .ooooo.Nn
HD
ND«nNPNO

3 4 0 0 0 0 .im
HDnn
hD

2 4 0 0 0 0 .o.wn

0 0 0 2 8 5
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U I S E TtEUtRlL5 UPtTSt PPU

HATFK/sn i t . QUAL I TY OA tA
ALL RESULTS fUR t t l tS TARE

-02 -WB 1 FF . f l -D2- l90J
SAMPLE : i0.t S I .050I

SOWCK: 5L
! JLO' J02
iL

FOR LOCUTION SL-OS

HEAD
SL0503

5L

(CCIUHITHlfLiNE

V

V

8IS(?-Cl ;LORUET?tTL>
BIS(2-ChLOPOISOPROPtL)

Z-CllLi^CIIAPMTHtLEI.E
PHtNYL

ANTHRACENE
1/2-OtCi lUIPnPbNlENE

OIE 1HYL PHTI IALITE
OIMtTttTL PKTHALUTE
Oi -N-& i f 1YL PMttULATE
2,4-OlWITRfTTOUrENE
Dt-K-CCIYL P I ITHALATE

r tXJSCHLCPUFTHAr iE .

JLUPtiTIULENE

HD
*(D

5000 .
fC

17000 .t i o oo .
25000 .

«D
2 5 0 0 0 .

f fO
H O
HD
0 .
fit)

3

JtRE'.'t

fibi*n
17000 .

L O C O .
'.ID
Ml>
N O
NO

4 0 0 .
NO
* <D

4 2 0 .
NO9 3 0 0 .

2 10 .
WD
CIOnu
* * ! >
Nf)nutit;
N D
HO
NOtin
KO
ID

1 1 0 0 0 0 .

NU
ND
KD
KO
HO

2 4 0 .
NO

2 4 0 .
NO
HO
NO
NOno
NO
WOtto
«D
NOt in
NO
ND
NO
NO
NO
NO
NO
N O
(JD
NO
NO
N O
NO
NO
f ID
Hf)
KO
MO
NO
KO
HD
NO
NO
ND
ND
ND

0 0 0 2 8 6

000286



t
4-CfiOKOPHEm,
»UTtC PE.^rt-
2-CHLCPCK»PHTHALE.VE4-cr.LOKnpiiF:
CMRtStHt

0IE1HVL

2, ^ -D tNTTROTOLUEt tE

I Ml U'O ( I / 2/ 3-C,

PtfEffAKTHRF.HE
PITRt'lfc

• » • • »- » «»:;.•«•:,.. •
ALL RESULTS

Fflt-02-Mfl.l 1
SWLERS Mt <0
SMtPLE /JO. : S I .0501SA:IPLR SOURCE: SL

rsi PPU
10
ttDwoo.ro

TEtE 17000.
1 1000.

ANTHFr i f t 25000 .
H¥f-Eff£ '1C
'iTIIErfE 2'JflO'),
I IUXYIMETHI 1E HO
MVL) ETll^H HO
1PPCPYL> ETIKR * fO
YL) PMTKALAT i : 3 10 .
PttENYL ETlfEfl »DtrrnnLXTE no
ALE- IE "0
PlI i lYL CTIIKft "CO

17000.
THRACEME 1000.
IZFS'E "*D:rzr«C HO
tZEME NO
ENZfDI tE MD
A IE WO
C.JTE '1C
l iLATE 400 .
t/EttE MOIIEWE ffn
HALAff c * 4 2 0 .
PkAZf f l E ' NO

9300.
240.

OfEKE SO
JPKWTAniEHE »0> iE no
,D)PYaF.N£ h'UNO

NDrru
(YLftMtWE NO
Pf fOPVLAHINE MJfltLAKl'rt ND

ND
HD

aOEMZEHE 1 10000.

•£,.«*" i
FOR THIS PACE

rr!)-02~H<t3
MLM
SLObOl
it

22000 .
3 * >0 .

KO
M)

2400.
NO

2200 .
hO

2200 .hn«n
KD
ttt)
Mt
N[)
M)
hO

1700.
NOwntit>
h()
NO
M>hr)

1 4 0 0 0 .
hOsnnn
hO

24000 .
1 8 0 0 0 .

NDhnhn(«t)
f,!l

J O O O O .
N[/
KFtf.nNO

54000.i r r ooo .
ND

«rrt'*r
ARE FOR LOC
Ftn-02-1983

HRAO
St.0505r.t

10
NO
NOND«u
NO
NO
NOr/o
KO
NO
NO
ND
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LABORATORY OA/QC

GENERAL
Division of Labor
Samples collected for all 129 EPA priority pol lutants were analyzed by MEAD(CompuChe* of Research Triangle Park , North Caro l ina . Spec ia l ized analyseson selected samples were analyzed by the COM Boston Laboratory, These
special ized analyses inc luded; total petroleum hydrocarbons by Infraredspectroscopy, and selected trace metals.
COM Qual i ty Assurance
COM maintains an active laboratory quality assurance program to ensure the
integrity of analytical results . The fol lowing summarizes some aspects ofthis program.
All laboratory instruments have rigorous maintenance and cal ibrat ionschedules. Where app l i cab l e , the Instrumentat ion is ca l ibrated us i ng
standard solutions or standard ized techniques whenever in use.
All test methods and analyt ical results are checked and approved by
qual if ied personnel . Rout ine sample repl icates and bl ind reference
standards are employed in the laboratory as an integral part of the qual ity
assurance program. COM is a par t i c i pant in many cooperat ive spl i t samp l i ng
programs to monitor our abi l i ty to ach ieve accurate results .
A comprehensive quality assurance manual is mainta ined, which documents all
sample collection, storage, and analysis procedures, as well as the
instrumentat ion ca l ibrat ion and maintenance protocol . These procedures donot vary unless revis ions are approved through proper channels . The
quality assurance plan also includes documented staff train ing procedures *
All laboratory personnel have scient if ic educational backgrounds .
CDM' s quality assurance program conforms in all deta i l s to that specif ied
by the environmental Protect ion Agency (EPA) . The Boston regionallaboratory is certified by the Commonwealth of Massachusetts Department of
Environmental Qual i ty Engineering for all categories of chemical and
microbiological analyses of dr ink ing water (Cert if icate Nos. C106 and
M-132) .
All test ing and analytical procedures used in the laboratory have beendeveloped using the standard methodologies of the EPA, American Society of
Testing Materials (ASTM) , American Pub l i c Health Assoc iat ion (APHA) , WaterPollution Control Federation (WPCF) , American Industrial HygieneAssociation (A1HA) , Food and Drug Administration (FDA) , and the Associat ion
of Official Analytical Chemists {AOACJ.
The COM Boston laboratory 1s an active participant In the Environmental
Protection Agency's Performance Evaluation Test Program for conventional
and organic pollutants*

o
Oo
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Specifically, CDM' s analytical procedures for volat i le organic analyses are
consistent with analytical procedures (Method 624) and Qual i ty ControlGuidelines (Appendix HI) proposed in 40 CFR Part 136. Analytical andquality control procedures for inorganic parameters are consistent with ERA600/4-79-020 Methods for Chemical Analys is of Water and Wastewater andHandbook for Analytical Quality Control in Water and WastewaterLaboratories.

ANALYTICAL QUALITY ASSURANCE/QUALITY CONTROL
1,0 Analyst Certif ication
Samples are analyzed only by personnel certified to perform specific
analyses. An experienced scientist follows the Chemistry PersonnelTrain ing and Cert i f i cat ion Procedure in t ra in ing new personnel . A recordof analyst's certif ication Is kept by the laboratory supervisor on the
Personnel Qua l i f i ca t i on s Chart .
2.0 Performance Standards
Bl ind Performance Standards , suppl ied by the Env ironmenta l Protect ionAgency, are analyzed (unbeknownst to the analyst) once every fifty
analyses, at a minimum of once per year, or as specified 1n a project scope
of work. Standards are submitted by the laboratory superv isor , asspec i f ied by the Qual i ty Assurance Coord inator , A record of the accuracy
of these analyses is kept by the Qua l i ty Assu ran c e Coord inator in the
Performance Standard log book. A report on these results wil l be submitted
annual ly to the laboratory superv i sor and corporate QA manager.
3.0 Cal ibrat ion Curves
For colormetMc and metal analyses , a ca l ibrat ion curve cons i s t i ng of
7 points covering the range of concentrat ions ( inc luding a b lank) 1sestab l i shed . The ca l i b ra t i on curve is ver i f i ed with each batch of analyses
at the 20%. low standard (LS) and the 601, high standard (HS) of the fullscale and a blank* If the ver if icat ion standards are not within 15% of theLS value and 10% of the high standard value, the analyst may not proceedwith the analysis .
4.0 Static Standards and Blanks
At a minimum, one static blank and one static standard (50% of full scale)are required with each batch of ten or less samples. In sample lots
greater than 10, every 10th sample, s! ill be a stat ic standard or blank.
The 50% of full scale standard is used as the method control whereappropriate. Results of stat ic standard analyses, percent recovery, date
and initials of the analyst are recorded in the Stat ic Standard Log Sheet.At the completion of each 15 static stnadard analyses, the mean percentrecovery and standard deviation of the percent recovery Is calculated.
The standara deviation of the percent recovery (Sp) may be calculated usingthe following formula where P. « each percent recovery and N = number of
observations ( IS) *

O
O
O
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Chemical control charts are used to keep a running Inventory of the methodcontrol relative percent recovery (error) versus the date. It Is theresponsibil ity of the analyst to keep the chemical control charts up todate. Control charts are kept, along with other quality control logsheets, In a looseleaf binder, organized by parameter.
An Interim 10% control limit will be used until sufficient control data 1sprocessed to calculate statistical ly signif icant standard deviat ions to beused as control limits (2 Sp) and action limits (3 Sp).
5.0 Duplicate Analyses
Every tenth sample processed Is run In duplicate. Results of duplicateanalyses are reported both 1n method or personal worksheets, and on theDupl icate Qual i ty Control Log Sheet. For each dupl icate set, the date,analyst In it ia ls , results of each analys i s , mean and range are reported*
6.0 Spiked Samples in
Every twentieth sample run Is a spikeo sample. Results of the spiked ^
sampled analyses percent recovery, date and Init ia ls of analyst arerecorded in the Spiked Sample Qual i ty Contro l Log Sheet. At the complet ion °
of every 15 analyses, a mean percent recovery and standard deviat ion of O
percent recovery (See Section 4 .0 ) are calculated. O

PR IOR ITY POLLUTANT METALS ANALYSES
In s t rumentat ion
At the COM Laboratory, all priority pol lutant metals are analyzed on a
Perkin-Elmer Atomic Absorption Spectrophotcmeter Model 370. equipped with a
Perk i n-E lmer Graphite Furnace Model HGA-500. Mercury is analyzed via themanual cold vapor technique with an apparatus described by US EPA Method
245. 1 .
quality Control
1. Standards
All stock standard solutions are commercially prepared and can be traced to
the National Bureau of Standards Standard spectrographia l ly pure meta l s .Intermediate stock solutions and cal ibrat ion standards are made accord ing
to the fol lowing schedule:

> 1.0 mg/1
0. 10 to 1 .0 mg/1

> 0.10 mg/1
every three months
every weekdaily

Calibration standards are made with the same type and concentration of acidand additives as are added to each sample.
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I

II

I

2. Calibration
The A. A. 1S calibrated dally atcovering the appropriate range! *£«*£* 3* anal^s with
L^^Vtd"dards- A «"*<« o 9? e cS h T? anal'Zed a lon9 ——establish the calibration curve. cal ibration points are used to
At a minimum of
are analyzed in- j * * . ^ u in Wf wci to assure nrpr i c ^A* - ». t • ~ -"• *" • * •« we anu u ianguard against e^ul^.ent drift' ? amll«s^ ̂ ration "nearly and to
frequency of cal ibration and recovery checks? QWS Ut 1 1 1 z e a ™ch '

performance Audit

4- Detect ion

preparat ion . ^ s n t o n d e n ! , ^ 9 ^ , 1 1 ^ d ePe"ding o n sample
al l priority po l lutants ar analyzed v i a ? ™ ! Jechn1^- In genera lasp i rat ion is ut i l i zed only when concentr t?nn"S techn^"". Direct
( i .e . > 1 .0 mg/1 ) cr when ̂  mllhoTlT^'f ""' " e 1 eva t ed

detect ion li^'ts as can be accollf.h^ th for,c°"parable

extract ion . or ^tended Ins r S 1 Jate xpa^ ion"'16

Oo
O

Sample Preservat ion and Preparat ion

Analyt ica l References

Hetal
Antimony, Total
Arsen ic , TotalBeryll ium, Total
Cadmium, Total
Chromium, TotalCopper, Totali-ead, Total
Mercury, TotalNicke l , Total
Selenium, Total
Silver. Total

PRIORITY POLLUTANT METALS US EPA SECTION 200.0*
A. A. Direct Aspirat ion A* A. furnace Preservat ive

204. 1
OTJT1
213 . 1
218. 1220.1
239.1Cold Vapor, Manual249.1

204.2
206.2
210.2
213 .2
218.2220.2
239.2245. 1249.2
270.2
272.2

HN to pH <2
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Thall ium, TotalZinc. Total 379.1
289.1

279 .2
289.2

*US ERA Methods for Chemical Analysis of Water and Waste s . March 1979.

Total petroleum Hydrocarbons
COM follows standard method 503E. (Standard Methods, 15th Ed. 1980} fortotal petroleum hydrocarbon analysis. This method Is a partition -
Infrared method uti l iz ing sil icon gel for the removal of polar materialsselectively differentiating between oil and grease of animal and vegetableorigin from that of petroleum origin. A modif ied extraction procedure is
followed by solids and semi-sol ids. In general, this procedure consists of
extract ing a known amount of materia l via son if i cat ion Into methylenechloride, concentrat ing the methylene chlor ide in a Kuderna-Dan i sh , and
finally exchanging the methylene chloride in from prior to analys is .

O
O
O
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QUALITY ASSURANCE PROGRAM

FOR

COMPU/CHEH 1980

CO

O
O
O
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I. Introduction:
Quality assurance is the cornerstone of the COMPU/CHEM service,Careful steps have been taken to assure the quality of the finalproduct. This philosophy starts with the very basic steps, such assample shipment, organic-free water, and good laboratory practiceand extends to more sophist icated methods including round-robinsand independently prepared samples.
All laboratory procedures are described in detail in the respectiveprocedure manuals. This protocol will outline those specific stepsthat encompass the quality assurance monitoring system. While thismanual discusses and represents CQMPU/CHEM's operating philosophyfor all analyses* it has, in certain areas, been tailored to the
main- business area, Priority Pol lutants; in particular, ERA Methods624 and 625.
Quality assurance related samples constitute 1SZ of all analyses
performed. These samples are divided into three separate types:
b lanks , dupl icates, and spikes. In addition, reference samples areintroduced into the analysis system by management. These samples
may be special ly prepared extracts purchased fron outs ide sources,check samples avai lab le from EPA, and participation in round-robinor val idat ion studies.

O
O
O

1 I - .Statement of Purpose:

p r o c r . . . e u a t o n of < * ̂  and instru
deve^ent of precision and accuracy^Hs'f'or a'lftna'&es?

III. Extractions:

laboratory that

for

will be trained

•
the
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Before each sample is extracted, a minimum of two surrogate standardsarc added at a concentration of 100 ug/1. These surrogate standardsare quantitatively analyzed in the GC/MS phase. Historical recordsare maintained on the percent recovery of the surrogate standardsfor each sample. This data forms the statistical basis upon whichextraction technique is monitored. If Jhere are differences ofmore than two standard deviations, the data shall be suspect andsupervisory personnel shall investigate to determine the cause ofthe error and take corrective action.
With each new lot of reagents, a reagent blank is prepared andanalyzed to assure that the reagents do not introduce contaminantsor interferences. Each extraction batch has at least one qualityassurance sample included (blank, spike, or replicate). Reagentblanks are generated by passing a clean matrix through the entireanalytical scheme. At least one reagent blank is run for everytwenty (20) samples and whenever reagent lots change.
Replicates are valuable in determining the precision of the procedureunder real operating circumstances. Approximately one in everytwenty (20) samples will be a replicate.

o
CMr^
ooo

IV. GC/MS:
The Gas Chrorcatograph/Mass Spectrometer analysis is extremelyimportant to the overall accuracy and precision of the COMPU/CHEMservice. To assure that the results from this phase are thehighest quality, a rigorous program of calibration and qualityassurance has been established.
The mass spectroneter must first be calibrated according to themanufacturer's procedures using FC-43. Documentation of theaccuracy of the calibration is maintained on file for each day theinstrument is used for analysis.
Once per shift the instrument is fine tuned using
.Decafluorotriphenylphosphine (OFTPP) or parafluorobromobenzene(PFB8). The mass spectrum for DFTPP obtained should meet thecriteria described by Harris, et. al. (AnalChem, vol. 47, pg. 995(1975)) . For OFTPP, these are the key ion and ion abundancecriteria that must be met:
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Mass:
Table 1

OFTPP Specs:
51 * . . . . . . . . * . . . . . . . . . . . . .30 to 60 percent of mass 198.68. . . . . . . . . . . . . . . . . . . . . .L e s s than 2 percent of mass 69.70. . . . . . . . . . . . . . . . . . . . . . L e s s than 2"percent of mass 69.127 . . . . . . . . . . . . . . . . . . . . . .40 to 60 percent of mass 198.197. . . . . . . . . . . . . . . . . . . . . . L e s s than 1 percent of mass 198.198 . . . . . . . . . . . . . . . . . . . . . . B a s e peak 100 percent relative abundance.199 . . . . . . . . . . . . . . . . . . . , , , 5 to 9 percent of mass 198.275 . . . . . . . . . . . . . . . . . . . . . . 10 to 30 percent of mass 198.365. . . . . . . . . . . . . . . . . . . . . .Gr e a t e r than 1 percent of mass 198.441 . . . . . . . . . . . . . . . . . . . . . . P r e s e n t but less than mass 443.442 . . . . . . . . . . . . . . . . . . . . . .G r e a t e r £han 40 percent of mass 198 .4 4 3 . . . . . . . . . . . . . . . . . . . . . . 1 7 to 23 percent of mass 442.

V™

CM

When volatile organic* are analyzed, DFTPP cannot be used becauseof its low volatility. In tnese cases parafluorobromcbenzene(PF3B) is used. The key ion and ion abundance criteria that mustbe rivet are:

ooo

Table II
Mass: PFBB Specs:
5 0 . . . . . . . . . . . . . . . . . . . . . . 2 0 to 40 percent of mass 95.
75 . . . . . . . . * . . . . . . . . . . . . . 50 to 70 percent of mass 95.95 . . . . . . . . . . . . . . . . . . . . . . B a s e peak, 100 percent relative abundance96 . . . . . . . . . . . . . . . . . . . . . . 5 to 9 percent of mass 95.173 . . . . . . . . . . . . . * . . . . . . . . L e s s than 1 percent of mass 95.1 7 4 . . . . . . . . . . . . . . . . . . . . . . 7 0 to 90 percent of mass 95.175 . . . . . . . . . . . . . . . . . . . . . . 5 to 9 percent of mass 95.1 76 . . . . . . . . . . . . . . . . . . . . . . 70 to 90 percent of mass 95.177 . . . . . . . . . . . . . . . . . . . . . , 5 to 9 percent of mass 95.

Once the instrument has met the key ion and ion abundance criteriafor the above mentioned compounds, it is calibrated. Calibrationcurves are generated from the results of analyses of at least threesolutions of known concentrations of pure chemicals or standards.these standard concentrations are evenly distributed throughout therange of the method corresponding to nominally 10,40 & 200 ug/1*
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(HO anthracene is also Injected at a constant amount, nominally100 ng. From these data external and internal standard librariesare generated* For the internal calibration method, responsefactors versus concentrations are plotted. Using the externalcalibration method, the concentrations versus the integratedheights i, plotted.
After the master set of instrument calibration curves have beenestablished, they are verified daily by injecting at least one 'standard solution. If significant drift has occurred, a newcalibration curve must be constructed.
The Internal standard method is also used for volatile organicanalysis. 100 ng of D- 10 anthracene is the internal standard usedfor base neutrals, acids, and pesticides. For volati le organics,100 ng each of brpmochlorcmett'ane, 2-bromo-l-chloropropane, and1,4-dichlorobutane are used. A calibration curve is prepared. Theresponse factor (RF) is plotted against the standard concentrationusing a minimum of three concentrations over the range of interest.Once this cal ibrat ion curve has been determined, it is verifieddaily by introducing at least one standard solution contain ing theappropriate internal standard with each sample. If significantdrift occurs, a new cal ibrat ion curve must be constructed.
After cal ibration has been completed, sample analysis can bestarted. A typical run log sequence wil l be as fol lows:

CM
CM
to
ooo

Standard
Blank - Organic-free watarSample 123456Blank * Organic-free waterSample 789101112StandardBlankSample 13

000322



This cycle win be continued until the run 1s c cmo e1f there Is a shift overlap in running these »Sl« OFTPsample would be inserted at the beginning of each shift.
Duplicates and spikes are processed approximately one in everv
2/8* WiSSE ™ *« fUrthJr fflon1^He performance of the*passed? *dd1t10n' *ur™9ate shards are used with each sample '
Blind samples will be routinely sent to the laboratory for analysisThese may take the form of replicates as well as usino «tp™2iQuality control samples. These samples win be obtained froToutside sources and will contain known concentrations of swclficcompounds. They wil l be submitted to the laboratory on a KS
Tllf l$\ilh lf,w11 1 be d°ne at 1east once * month forgery shift
If the Ib " mana9e™nt to dete™ne ^ accur cy and p e ?si

CM

V. Hetals
Metal s , except mercury, are analyzed using flame and furnace atomicabsorption spectroscopy. The analys is procedure involves two
steps: digest ion with nitric ac id and subsequent instrumentalanalysis. The quality of these results are assured by several keyprocecures.
For each batch of samples in the digest ion process, a method blankis included. This blank is analyzed along with the samples toassure that there were no contaminants introduced by the reagentsor laboratory procedures*
For each element to be analyzed, a five point cal ibration curve isprepared using standard solutions 1n the concentration range ofinterest. System blanks, method blanks and a standard solution arealso run every ten samples during the analysis sequence. Theaccuracy and precision of these measurements must fall within theguidel ines found in Methods for Chemical Analysis of Water andWastes (EPA-600/4-79-020) if avai lable for the element in question.If that guidel ine is absent, the manufacturer's literature will beused to establ ish limits.

ooo

VI. Automated Method
The COMPU/CHEM service uses automated methods for the determinations . i r a - ' ' «
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Water and Wastes (EPrt-600/4-79-020). Qual i ty assurance Is performedas described in that manual and its companion volume Handbook for
??Sly™S] K,% C?2jro1 *? W? t ep and ""tester Laboratories(-?H'S°2(4 '?9 '019) !JU(] P«rt^u'«r emphasis on sample handl ing,method blanks, standards and repl icates.

I
I

CMt ,̂
ooo

II
IIII
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5-0 SAMPLING INFORMATION LOG SHEETS

i
ii
iii
i
iii
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SEDIMENT SAMPLES

CMroooo
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1
^ite Name
[||fte Location
j ̂ ampHng Site C1| ——— ̂! ————
Pampling Point

1 ————

S A M P L I N G LOCAT ION LOG SiiEET ..___-._
CAVALCADE YARD SITE

HOUSTON. TEXAS
ode CAV-SD-01—— —— _ _k .
Installed (Date) February 2. 1983

. ——

•

I NSTALLAT ION TEA1VI
fame JEFFREY D. GRAM
'Pame JAMES
L . .. . -„

F. OCCHIAUNI
Organizat ion - CAMP, DRESSER 4 HcKEE INC.
Organization - CAMP>ORESSER 4 HcKEE INC>

SURVEY INFORMATION
ground Survey QD Aeria l Survey Qrii Range F inde rQ Compass Q Other D

PHOTOGRAPH IC E V I D E N C E

P

CM

o|ol

IIi

Near Range

No Photographic

*

Rol l No. - Fra^ie NO.
By - Date

Background

Evidence Required

Roll No, - Frame No. -
By - Date
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'I S A M P L I N G LOCATION LOG SHEET
.vile Kame
'•te Location
r^npling Site Cc

CAVALCADE YARD SITE
HOUSTON. TEXAS

rte CAV-SC-02
*mpling Point Installed (Date ) February 1. 1983i INSTALLATION TEAM
.l-ime JEFFREY D. GRAM
'|"e JAMES
t
tftund Survey El

F. OCCHIALINI
Organizat ion - CAHp iDRESSER & McKE£ INC _
Organization - CAHPiDRESSER , HcKEE INC_

SURVEY INFORMATION
Aerial Survey D Range Finder n Compass Q Other Di —

i- ————————————————— .. .

iHI*IbiIIIi

P H O T O G R A P H I C E V I D E N C E
Near Range

No Photographic

* *

Soil No. - Frame No.
By - Date

Background

Evidence Required

Roll No. * Frame No. "
By - Date
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location
_ LOCATJQN LQQ .SHEET
CAVAjCADE Y A R D _ S n 7 " " — — — — — —

HOUSTON. TEXASy'ampHng Site Code raif .„ -———-————————J_____ CAV-SD-03 ____
TamP ]Tng Point Insta lTedToate) | February 2,1383"

»—T——————————————— INSTALLATION TEAM
D.

JAMES F. QCCHIAI .TNT

Evidence Required
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-SAMPLING- LOCATION LOG SHEET
CAVALCADE YARD SITE

CAV-SD-04
"moling Point Installed (Date) | February 2, 1983

INSTALLATION TEAM
-(ne JEFFREY 0. GRAM

JAMES F. OCCHIALINI

Organizat ion - CAHp(n.RE$SER & HcKEE INC.
Organizat ion - CAMP,DRESSER & HcKEE INC.

SURVEY INFORMATION ________ _________
Range Finder rj Compass D OtherQ

PHOTOGRAPH IC EV IDENCE
Backgrouno

No Photographic Evidence Required

Roll No._
Roll No.
By

iFrame No
Date
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i SAMPL ING LOCATION. LOG SHEET
Jite Name CAVALCADE YARD SITE
iite Location HOUSTON. TEXAS
|ampling Site Code CAV-SD-05
'ampling Point Installed (Date) February 1, 1983

I NSTALLAT ION TEA-M
ame JEFFREY 0. GRAM
lame JAMES F. OCCHIALINI

Organ i za t i on - CAMp iDRE5SER & HcKEE INCa

Organ i za t i on - CAMP(ORESSER a McKEE INC >

round Survey
SURVEY INFORMATION

Aer i a l Survey Q Range Finder rj Compass D Other Q

ii P H O T O G R A P H I C E V I D E N C E

I
iIii
II

Near Range

No Photographic

• *

*

Roll No. * Frame No.
By - Date

Backgrounc

Evidence Required

Roll No. ' Frame No. *
By - Date
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SURFACE WATER SAMPLES
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I S A M P L I N G LOCATION LOG SHEET
,Ue Name CAVALCADE YARD SITE
lite Location HOUSTON. TEXAS

Impling Site Code „ CAV-SW-01
Sampling Point Installed (Date) February 2, 1983

1 I N STALLAT ION TEAM
^amc JEFFREY 0. GRAM Organ izat ion - CAMp fDRE$SER & McKEE INC.
l>me JAMES F. OCCHIALINI Organizat ion - CAMP.DRESSER & McKEE INC.
• SURVEY INFORMATIONm ——————————————————— , ————————— . —— , ———————————— , ————— —
•-ound Survey 09 Aeria l SurveyQ Range F i n d e rQ Compass D Other D

I

I" PHOTOGRAPH C EV IDENCEiiiiii
1i
i
1ii

Near Range

*

No Photographic

• •

*

Roll No. - Frame No.
By - Date

Backgrouna 1
aEvidence Required |

Roll No. " Frame No. " 1
By - Date ' |
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CAVALCADE YARD SITE

JEFFREY D. GRAM
JAMES F. QCCHIALIHT

INSTALLAT ION TEAM _ _
Organizat ion
Organizat ion

^FORMATION

CAMP.DRESSES & McKEE INC.
CAMP,DRESSER & HcKEE INC,

Near Range
PHOTOGRAPH IC EV IDENCE

Backgrouna

IIikii

No Photographic Evidence Required

Roll No.
By

Frame No.
"Bate"

Rol l No. 'Frame NorOate~
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LOCATION » nrs SHEET1te Name
|te Location

CAVALCADE YABf) SITE

ipling Site Code__________ _
pb'ng i Point Instance l^jgate)T_^bruary 1. 198'

[ N STALUAT IQN TEAM

JAMES F. OCCHIALINI i zat ion - . '————_ . CAMP.DRESSER & McKEE INC.
SURVEY INFORMATION

P H O T O G R A P H I C E V I D E N C E

i1iiiii

No Photographic Evidence Required

Frame No.
jDate

Rol l NO. -
By

Frame No. -
Date
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L I NG
AVALCADE YARD SITF

Site Location HOUSTON. TEXA
amp!ing Site Code | CAV-SL-02
ampling Point InstaUedjOate) | February l.

I NSTALLAT ION TEAM
D. GRAM

JAMES F. OCCKIALINI CAMPDRESSER S McKEE INC.

SURVEY INFORMATIONround Survey
Co,passD

PHOTOGRAPH IC EV IDENCE

P
I
I
I
I
I
I
I

No Photographic Evidence Required

No.
By

Frame No.
Date

Rol l NO. Frame No
'Date"
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, jite Name CAVALCADE YARD SlTE
te Location
mpling Site Code

Point

). GRAM
JAMES F. OCCHIALtN! Organizat ion -

CAMP.DREISER & McKEE INC.

iiiiniiiiii

SURVEY INFORMATION

ear Range _PHOTOCBAPHIC EV IDENCE

No Photographic Evidence Required

j*pJ1 No.
8y Frame No,

"bate
Roll NO. Frame No

[Date
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SAMPL ING LOCATION LOG SHEET
Site Name
Site Location

CAVALCADE YARD SITE
HOUSTON. TEXAS

Sampling Site Code CAV-SL-06
Sampling Point Installed (Date) February 1, 1983

INSTALLATION TEAM
Name
Name

JEFFREY 0. GRAM
JAMES F. OCCHIALINI

Organization -
Organization -

CAMP. DRESSER & McKEE INC.
CAMP, DRESSER A McKEE INC.

SURVEV INFORMATION
Ground Survey Q£ Aerial Survey Q Range FinaerQ Compass C Other

III
PHOTOGRAPHIC EVIDENCE

O
O

III
I

Near Range

No Photographic

•

Soil No. - Frame No,
6y - Date *

Backcrouna

Evidence Required

Roll No. - Frame No. "_*y * .....__J2iiL— i«— MI
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I S A M P L I N G L O C AT IO N LQ G SHEET
'ftfite Namew — — —Site location

CAVALCADE YARD SITE
HOUSTON. TEXAS

^ampling Site Code ^ CAV-SL-07
.^Sampling Point Installed (Date) February 1, 1983 ->,

I NSTALLAT ION TEAM
Jffame JEFFREY D. GRAM-Jh'ame
Varne JAMES F. OCCHIALIN!

Organizat ion - CAMP.DRESSER & McKEE INC.
Organizat ion - CAMP.DRESSER & McKEE INC.

SURVEY INFORMAT ION
Ground Survey (5i —— Aerial Survey Q Range FinoerQ Compass D Other D

iii1IIIIiiIi

PHOTOGRAPHIC E V I D E N C E
Near Range

No Photographic

«

Roll No. - Frame No.
By - (Date

Backcrounc

Evidence Required

Roll No. * Frame No. -
By *• loate

O

ooo
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Name
Site Location

AMPL ING-LOCATION LOG SHEET
CAVALCADE YARD SITE

HOUSTON, TEXAS
CAV-SL-03Sampling Site Code

Sampling Point Installed (Date) February 3 t 1983

name PAUL WILLIAMS
Name WOODROW LUNSFORD & JOHN BYARS

INSTALLATION TEAM
Organizat ion -

(Ground Survey

PHOTOGRAPH IC E V I D E N C E

No Photographic Evidence Required

Roll NO
By

Frame No
Date

Rol l No.
By

Frame No
| Date
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Hte Name
location

Sampling Site Code

CAVALCADE YARD SITE
HOUSTON, TEXAS

SHEET

February 4, 1933

TEAM

I WILLIAMS
me .. WOOOROW LUNSFORO &~JOHN~BYAR$f * MCKEE INC,

I t L ^VEY lN FORMATION
MCCLELLAND

I1IIIIII

Wear Range E V 1 D E N CE

No Photographic Evidence Required

Soil No. Frame No, Roll NO.
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I S A M P L I N G LOCATION LOG SHEET
•te Name
vlte Location

CAVALCADE YARD SITE
HOUSTON, TEXAS

|mpHng Site Code CAV-SL-05»
Jfcmpling Point Installed (Date ) February 3, 1983 ..

I N STALLAT ION TEAM

te . PAUL WILLIAMS— _ —————————————————————————
ime WOODROW LUNSFORD & JOHN BYARS

Organ iza t ion - CAMP, DRESSER & McKEE INC.
Organ izat ion - McCLELLAND ENGINEERS INC.I SURVEY INFORMATION

•ound Survey Aer i a l Survey Q Range F i n d e rQ Compass D Other Q

I1IIIIIII
I

P H O T O G R A P H I C E V I D E N C E
Near Range

*

No Photographic

*
Roll No. Frame No.
By _JDate

Eackg rouna

Evidence Required

Roll No. Frame No.
By Date

ooo

000344



r, SAMPL ING LOG AT IO N "L O G S H E ET"1 ——— • - • - 'fJSUe Name!• ——————JSIte Location
CAVALCADE YARD SITE ~ ~~~

HOUSTON, TEXAS
[J Sampling Site Code CAV-5L-08
^Sampling Point Instal led (Date ) Point not installed

I N STALLAT ION TEAM
Name . PAUL WILLIAMS
Name WOQDROW LUNSFORD & JOHN BYARS

Ground Survey QD
SURVEY INFORMATION

Aeria l Survey Range Fincer Compass Other
in

ooo

hikkkkk Rol l No.
By

PHOTOGRAPHIC EVIDENCE
Near Range Backgrouna

No Photographic Evidence Required

Frame No
Date

Roll No. Frame No
Date

000345



SAMPLING LOCATION LOG " SHEET
CAVALCADE YARD SITE

HOUSTON, TEXAS
Sampling Site Code
Sampling Point Instal led (Date) Point not Installed

I N STALLAT ION TEAM

CAMP.DRGSSER ft HCKEE INC
Name PAUL WILLIAMS_______
Name WOOOROW LUNSFORD & JOHN BYARSiGround Survey £3

SURVEY INFORMATION________________________
Aer ia l Survey Q Range F i n d e rQ Compass Q Other D

iiibk

No Photographic Evidence Required

Roll No. Frame No
By Date

Rol l No.
By

Frame No

PHOTOGRAPH IC E V I D E N C E

Date \
000346



ampling Site Code | CAV-SL-10
ampling Point Installed (Date) I **y 10, 1983

Iame . PAUL WILLIAMS
;ame WOOOROW LUNSFORD & JOHN BYARS

INSTALLAT ION TEAM ___________
Organizat ion * CAHP,DRE-SSER & HcKEE INC.
Organ izat ion - McCLELLAND ENGINEERS INC.

SURVEY IN FORMATION
Range Finder^

P H O T O G R A P H I C EV IDENCE

iii

No Photographic Evidence Required

NO.
By

Fra.iie No,
Date

Rol l No. Frame No,

000347



SAMPLING LOCATION LOG SHEET
CAVALCADE VARD SITE

ampling Point Installed Point not Installed
I N STALLAT ION TEAM

CAHP,DRESSER _& HcKEE INC.
ENGINEERS INC.

WOODROW LUNSFORD & JOHN BYARS

SURVEY INFORMATION
Aeria l Survey D Compass D

P H O T O G R A P H I C E V I D E N C E

IiIIiI
No Photographic iEvidence Required

Rol l No
By

Frame No
Date Frame No

000348



I1 S A M P L I N G LOCATION LOG SHEET 1
Site NameI CAVALCADE YARD SITE§te Location HOUSTON. TEXAS

Site Code CAV-SL-12
mpling Point Installed (Date ) point not installed

INSTALLATION TEAM
PAUL WILLIAMS Organ izat ion - CAMPfDRESSER & HcK£E ,NC-

ime WOODROW LUNSFORD & JOHN BYARS Organization . M cCLELLAND ENGINfERS INC.
SURVEY INFORMAT ION

0-ound Survey D Aerial Survey p R a n g e F i n d e ^ O C o m p a s s O ON

O
Olo

Other O

I
I
|l
I

P
P
I
I
I
I
I

1 No.

PHOTOGRAPH C EV IDENCE
Near Range

No Photographic Evidence Required

000349



•j ——— - ——— -—
Jite Name
j|ite Location
Sampling Site Cc

S A M P L I N G LOCATION LOG SHEET
CAVALCADE YARD SITE

HOUSTON, TEXAS
fde "CAV-SL-13

^r.pling Point Installed (Date) Point hot installed
t INSTALLAT ION TEAM
|fme PAUL WILLIAMS
Uane UOODROW LUNSFORO & JOHN BYARS

Organizat ion - CAHp iDRESS£R & HcK£E INC _
———— • —— . —————— __Z ————————— . ————
Organizat ion - HcCLELLAND ENGINEERS INC.

' I S U R V E Y INFORMATION
ground Survey Q Aeria l Survey Q Range Finder Q Compass D Other rj1 Oihihkkikkkk
I

PHOTOGRAPH C EV IDENCE
Near Range

*

No Photographic
-

* •

Roll No. Frame No.

Backgrouno

Evidence Required

Roll No. (Frame No.——— ~ —— — « —— -• • • • *- - — "" — i ———— *~" * — '

O
Oo

000350



Name
Site location

H (piing Site Code

A M P L 1 N G LOCATION
CAVALCADE YARD SITE

HOUSTON, TEXAS

J.OG SHEET

CAV-SL-14*
ipling Point Installed (Dat e ) ) Hay 9,

I NSTALLAT ION TEAM16 . P A U L WILLIAMS________
"e WOODROW LUNSFORO & JOHN BYARS

_______________________SURVEY INFORMATIONh- jund Survey E - - - -

Organizat ion -
— • -______CAHP^RESSERi HcKEE INC.
Organization - u .. ~ ——————-———^___ MCCLELLAND ENGINEERS INC.

Other D

I••iiiii
Roll NO

fHOTOCBAPHIC EV IDENCE

No Photographic Evidence Required

Roll NO.
By

Frame No

000351



II
L

I
I
I[iii

S A M P L I N G LOCATION LOG SHEET
Site Name
Site Location

CAVALCADE YARD SITE
HOUSTON. TEXAS

Sampling Site Code CAV-SL-15
Sampling Point Installed (Date) Point not installed

I NSTALLAT ION TEAM
Name pAUL WILLIAMS
Name WOODROW LUNSFORO & JOHN BYARS

Organizat ion - CAMP .DRESSER & McKEE INC.
Organization - McCLELLAND ENGINEERS INC.

SURVEY INFORMATION
Ground Survey E3 Aeria l Survey Q Range F inderQ Compass D Other

CM
in
K^
O
O
OPHOTOGRAPH IC EV IDENCE

•fcI
II

Near Ranee

No Photographic Evidence Required

Roll No. Frame No
By oate

Background

Roll No. Frame No
By Date

000352



1 S A M P L I N G LOCATION LOG SHEET
gte Name
_1te Location

CAVALCADE YARD SITE
HOUSTON. TEXAS

Kmpling Site Code CAV-SL-16
.Sampling Point Installed (Date) Hay 7t 1983

I NSTALLAT ION TEAM
{&** . PAUL WILLIAMS
'"me .. WOODROW LUKSFORD & JOHN BYARS

Organization - CAMP(ORESSER a McKEE INC>

Organization - McCLELLAND ENGINEERS INC.IP SURVEY INFORMATION
ound Survey Aeria l Survey Q Range F inaerQ Compass D Other D

PHOTOGRAPH C EV IDENCE
Near Range BackgrounG

No Photographic

Roll No. Frame No.
By ( Date

Evidence Required

Roll No. Frame No
By Oate

000353



TiteName
te Location

Site Code

CAVALCADE YARD SITE
HOUSTON, TEXAS

CAV-SL-17
led (Date ) Point not installed
______________., TEAM

PAUL WILLIAMS_________
,me . WOODROW LUNSFORD & JOHN BYARS

i
1iiibibI

Backgrouno

No Photographic Evidence Required

No.
By No.

Date
Ro l l NO.
B? I Frame No,

Date

000354



[I .__ _..., _ _ .— ..— ————
SAMPL ING LOCATION1 LOG SHEET

tte Name CAVALCADE YARD SITE
te Location HOUSTON, TEXAS

§unpling Sfte Code ^CAV-SL-18
Sampling Point Installed (Date) ««y 7, 1983
f INSTALLAT ION TEAM
J*™6 . PAUL WILLIAMS Organ iza t ion - CAMP, DRESSER & McKEf INC.
Ine WODDROW LUNSFORD & JOHN BYARS Organization - McCLFLLAND ̂ ^ ^

•

SURVEY INFORMATION• i. i- •• •• i • •-- .~.."— .- -— ,. n-,.-— . — i . — . , . M, i ., , ., — » . .-..̂ ., — . _ . . - . . . . —— _._, — __ _ . __ ___ , ——— ____
ound Survey Q5 Aerial Survey D Range F inoe rQ Conpa s sQ Other Q
————————————————————————————————————————————— ___

i!iIIk
1
I

PHOTOGRAPH C EVIDENCE
Near Range Backc

*

No Photographic

Roll No. Frame No.
By Date

'•oi/nc

Evidence Required

Ron NO. Frame No.f^^^ j i

min
o
Oo

'
•UMUtl••onr

000355



S A M P L NG LOG SHEET
fte Location HOUSTON, TEXAS

PAUL WILLIAMS ______
me WOOOROW LUNSFORD & JOHN BVARS

Organ izat ion -
McCiaiAND ENGINEERS INC.SURVEY INFORMATION

Aer i a l Survey Q Range F inde rQ Compass D

PHOTOGRA P H I C EV IDENCE

Photographic Evidence Required

Backgrouna

Frame No
Date

000356



LP CATION LOG SHEET
CAVALCADE YARD SITE

HOUSTON, TEXAS
mpling Site Code
mpling Point Installed

I N STAL LAT ION TEAM
. P A U L WILLIAMS

n a m e W O O D R O W LUNSFORD & JOHN BYARS
Organizat ion - CAMP,DRESSER & McKEE INC.
Organizat ion - McClELLAND ENGINEERS INC.

SURVEY INFORMATIONbround Survey Aer ia l Survey Q Range Findern

P H O T O G R A P H I C E V I D E N C E

No Photographic Evidence Required

[ Roll NO. Frame No.*»:.. ' Ron No,
Date L Frame No.

In.*.*.

000357



SAMPL ING LOCATION LOG SHEET
>f^e Name
?™c Location

CAVALCADE YARD SITE
HOUSTON. TEXAS

fpling Site Code CAV-SL-22
0tripling Point Installed (Date) ™¥ 12, 1983

INSTALLATION TEAM
je PAUL WILLIAMS Organization - cwP.mSX* j HcK££ INC> ,j
| WOODROW LUNSFORD & JOHN BYARS Organizat ion - ̂^ ^^ INC_ 1

1 SURVEY INFORMATION ^
und Survey QD Aeria l Survey Q Range Finder Q CompassD Other o ,toiiiiiii
ii

i

'" *

PHOTOGRAPH C EVIDENCE
Hear Range

4>

No Photographic

A *

*

Roll No. Frame No.
By ' Date

Backgrouno i

i

I
!

Evidence Required

Roll No. Frame No.
By Date

jOO
£LA
!t^

000358



I
Site Name
iSfte Location

CAVALCADE
HOUSTON. TEXAS

CAV-SL-23[Sampling Site Code
I Sampling Point Installed (Date) I toy 9. 198Y

• PAUL WILLIAMS T E A M

: WOQDRQW LUNSFORO & JOHN BYARS

>round Survey
Organizat ion

niiiiliIII

SURVEY INFORMATION
Aeria l Survey ny°

SMcKEE
MCCLELLAND ENGINEERS

_
Near Range — .

Background

No Photographic Evidence Required

NO. Frame No,By Date Roll NO.
By 'Date

000359



I
L I J 1GJ .OCATIONLOG SHEETr-Anr- ii • ... _ _ _ _ • ' • !——___. *AVALCADE YARD SITE

HOUSTON, TEXAS
Impling Site Code I CAV-SL-24
ppling Pofnt InstaU^T(Date) | Hay 9. 198?

INSTALLATION TEAM
Organizat ion -

e • PAUL WILLIAMS
me .: WOODROW LUNSFORD S JOHN BYARS ___

Organ izat ion
SURVEY INFORMATION*ound Survey

i P H O T O G R A P H I C EV IDENCE

No Photographic Evidence Required

000360



IIiite K*meiSite Location

SAMPL ING LOCATION "LOG SHEET
CAVALCADE YARD SITE

HOUSTON, TEXAS
(Sampling Site Code•-

CAV-SL-25
atnplfng Point Installed (Date ) May 9, 1583

I NSTAL tAT ION TEAM

f
ame . PAUL WILLIAMS.

irfame .. UOOOROW LIWSFORD & JOHN BYARS
Organizat ion - CAKPiDRKSER & HcKEE INC _
Organizat ion - HcCLELLAND ENGINEERS INC_ ~

SURVEY INFORMATION
Ground Survey Aer ia l SurveyQ Range F i nd e rQ Compass Q Oth e rQ '

§ P H O T O G R A P H I C E V I D E N C E
Near Range Backgrouno

No Photographic

§
Roll No. Frame No

Date

Evidence Required

Roll No.
«y

Frame No
| Date

ooo

000361



iSite Name
'Site Location

SAMPLING LOCATION LOG SHEET
—- - CAVALCADE YARD SITE

HOUSTO'I, TEXAS
{Sampling Site Code CAV-SL-26
Samptfny Point Installed (Date) May 7. 1983

INSTALLATION TEAM
Name m PAUL WILLIAMS
lame ,. WOODROW LUNSFORD & JOHN BYARS

Organization - cAMP.DRE-SSER & McKEE INC.
Organization - HcCUUAND ENGINEERS INC,

SURVtY INFORMATION
•jround Survey Aerial Survey Q Range FinoerQ Compass D OtherQ

Ii
-

iIii

PHOTOGRAPHIC EVIDENCE

cvi

ooo
Near Range

No Photographic

0 .

Roll No* Frame No.
fiy Date

Backgrouna |

Evidence Required

Roll No. Frame No.
By I PateJ . . rriia^a(iiiMrtfrfifaft'ii"'*'ii'«**»*^^^*M*MaMI'

000362



SAMPLING.'cLQCATJON LOG SHEET^
^Slte Name-
•location

T
1

-rt'V

llal^n'^teCode

CAVALCADE :YARD;.$ITE- <

• sampling iPoInt -Installed -KDate)
rii-i*.
.May.7 f 1983; -i-u. : .- J.

INSTALLATION -TEAM

3Name . PAUL WILLIAMS,.--
Name ..: WOODROW LUNSFORO & JOHN BYARS

Organizat ion - CAMP.ORESSER & HcKEE-IMC.
Organization - HcCLELLAND ENGINEERS INC.

SURVEY INFORMATION
feround Survey Ae.'ial Survey Q Range Finderp Compass D OtherDflfl
ll
hiliI

PHOTOGRAPH IC EVIDENCE
Near Range

No Photographic

• *

Roll No. Frame No.
By Date

Background

Evidence Required

Roll No. (Frame No.
By Date

O
O

000363



Site Name
Site location

SAMPLING LOCATION -LOG SHEET
~~"^^^^•^"'^^^^•••••^^•^•^•^•^^^^^•••i

CAVALCADE YARD SITE
HOUSTON, TEXAS

Sampling Site Code CAV-SL-28
Sampling Point Installed (Date) Point not Installed

INSTALLATION TEAM
Name . PAUL WILLIAMS
fi'ane .: WOODP.OW LUNSFORD & OOHN BYARS

Organization - McKEE INC.
Organizat ion - HcCLELLAND ENGiNEERS

SURVEY INFORMATION
Ground Survey Survey C Range Finderp Compass D Othei

vO
Î .ooo

PHOTOGRAPH IC EV IDENCE
Near Range Background

000364



Site fame
Site Location

Stte Code
"

„ CAV-SL-29
Po*"t not installed

. - ̂ SHSVEYJ^FORMATIONAerial Survey n ——^T———-——.——— ya R^nge FinderQ

mzation -
Om,T———^J^!^E£SER& McKEE INCOrganization^ ———""——————---I1gcCLELLAND ENGlNFFP^ INC<

'I
If
!|
H
I
I

vOr^\
ooI o

Background

000365



SAMPL ING LOCATION LOG SHEET
^ame
Jocatlon
ilng Site

CAVALCADE YARD SITE i
HOUSTON, TEXAS • J

Code 1 <*V-SL-30 J
|ng Point Installed (Date)

• . PAUL

Point not installed - J
INSTALLATION

WILLIAMS
U' WOODROW LUNSFORD & JOHN BYARSH

TEAM ' _ ]
Organization - CAMP.DRE-SSER & McKEE INC. |
Organization - ^CLELLAND ENGINEERS INC. j

* ^ SURVEY INFORMATION
^t Survey ffl Aerial Survey Q Range Finder o Compass D Other [j

————

• PHOTOGRAPH IC EV IDENCE

i

i

iiiiiii

Hear Range Backgrouna

ii

43

m
-V",

000366



r-

ooo
GROUNDWATER SAMPLESIIIIII

Ii
000367



I S A M P L I N G LOCATION LOG SHEET
Ite Name CAVALCADE YARD SITE

IIte Location HOUSTON, TEXAS
Sampling Site Code CAV-OW-01
Sampling Point Installed (Date) February 7, 1983

INSTALLAT ION TEAMi . PAUL WILLIAMS Organization - & McKEE INC,
ame .. WOODROW LUNSFORD, OOHN BYARS. MIKE PETRI Organizat ion - McCLEI.LAND ENGINEERS INC.

SURVEY INFORMATION
round Survey Aeria l Survey G Range F i nd e rQ Compass Q Othert CO

oooi
kkkkIiI

PHOTOGRAPH IC EV IDENCE
Near Range Backgrouno

000368



n(i Sampling Site Code I CAV-OW-02
Sampling Point rn s t a 1Ted (D i t e ) | February S. 1983~

I NSTALLAT ION TEAM

Name .: WOODROW LUNSRDRD, OOHN

IIIIII
Near Range

PHOTOGRAPH IC EV IDENCE
O
Oo

Background

000369



SAMPL I "NCS LOCATION LOG SHEETI S'tft Hame
Site Location

CAVALCADE YARD SITE

Sampling Site Code
HOUSTON. TEXAS

"CAV-OW-03
7. 1983

INSTALLATION TEAM
Name . PAUL WILLIAMS
Name .: WOODROW LUNSFORD, JOHN BYARS, MIKE PETRI

Organization - CAMP |DRESSER & McKEE INC.
Organization - McCLELLAND ENGINEERS INC.

SURVEY INFORMATION
Ground Survey Aeria l Survey D Range FlnderQ

PHOTOGRAPH IC EV IDENCE
Near Range

I
000370



I
NameiSite Location

_CAVALCADEJARp SITE
HOUSTON, TEXAS

Sampling Site Code CAV-OW-04
rj|Sampling Point Installed (Date) February 6, 1983.
' P* ""•" ' ' " '"""•' "* "' '•"»»••*• • I I' I. MM-,. |, . , „

._____________________INSTALLATION TEAM
I

Name . PAUL WILLIAMS
Name ,. WOOOROW LUNSFORD, OOHN BYARS, MIKE PETRI

Organization -
HcKEEOrgani2at1on • MCCLELLAND ENGINEERS INC.

SURVEY INFORMATION
Aerial Survey Q

ii
PHOTOGRAPH IC EV IDENCE

ooo
Near Range Background

L«-rt "

000371



I 'Site Location HOUSTON, TEXAS
CAV-OW-05

Sampling Point tnstall«d (Date)

Name . PAUL
————————————————~" '•-—————————————————I || | • i I _ _ J M.n, || „, .. . . . . ______

Name .; WOQDROW LUNSFORO» JOHN BYARS, HIKE

I NSTALLAT ION TEAM

CAMP.D^SERS

Ground Survey
' MCCLELLAND ENGINEFRS |NCa

PHOTOGRAPH IC EV IDENCE

iiiiiiii

! 'c Photographic evidence Required

Po l l NO. Frame No.
By*•' ^. . . . . . . . . _ . . . . . . , u -..-Date

Rol l No.
L 8y

Frame No.
(Date

000372



S H EET

ipling Site Code [ CAV-OW-OS
S p l i n g Point Instilled (Da\e)

INSTALLATION TEAIfl
PAUL WILLIAMS
FIELD CREW _

Organization - URH INC _
gU.RV_EY INFORMATION

""Range FinderD

PHOTOGRAPH IC EV IDENCE

No Photographic Evidence Required

I
I Roll No. Frame No

000373



SAMPLJ lN IG LQ C AT IO N L O G SHEET
Cavalcade Yard Site
Houston, Texas

e Name
> te Location

I NSTALLAT ION TEAM
Organizat ion - Camp Dresser & HcKee Inc.
Organ izat ion - McCle l land EngineersW. Lunsford & 0. Byars

SURVEY INFORMATION_____
Aeria l Survey D Range F inde rQ Compass D Other

PHOTOGRAPH IC EV IDENCE
BackgroundNear Range

Frame No.
Date 5/10/83

Roll No. 1
J .D . Gram

Frame No. 5Roll No. 1
Date 5/10/83J .D . Gram

000374



S A M P L I N G LOCATION LOG SHEET
Site Name
Site location
Sampling Site

Cavalcade Yard Site
Houston, Texas

Code CAV-OW-08-002
Sampling Point Installed (Date ) Hay 3, 1983 1 4 : 30

I NSTALLAT ION TEAM
Name
Name

J.D. Gram
W. Lunsford S 0. Byars

Organizat ion -
Organizat ion -

Camp Dresser & McKee Inc.
McCle l l and Engineers

SURVEY INFORMATION
Ground Survey Aer ia l Survey Range Finderr j Compass D Other

PHOTOGRAPHIC EV IDENCE

Frame No. 7
in IP

5/10/83

ooo

000375



I S A M P L I N G LOCATION LOG "SHEET
Cavalcade Yard Site

pi ing Site Code CAV-OW-09-002
Sampling Point Installed (Dale)

INSTALLAT ION TEAM

W. Lunsford & J. Bayers
Organ izat ion - Camp Dresser & McKee Inc.
Organ iza t ion - McCle l l and Engineers

SURVEY IN FORMATION
%und Survey Q AeriaTTurvey D

1 - -
Range F i nd e rQ Compass D Other £

iIiIIIIIIIII

PHOTOGRAPHIC EVIDENCE

000376



^

S1te

sampling Point Instal led

J-D. Gram
W. Lunsford & J. ByaTI

Organ izat i
Organizat ion

fIipii

SURVEY INFORMATION
Aer ia l Survey D Range Finder

McKee Inc.
McClel land Engineers

Compass D Othe- ~

*-^— *Tî̂

3II-i»
*^'<&•il •*X_a^v^ ^̂̂

J *

&s

ooo

000377



.AMPLJNG_LQCATtoN LOG SHEET
Cavalcade Yard Si ——————

mpling Site Code
Point Installedfmplin—P J.O. 6ram

u«me y. Lunsford & Ji !̂!!!!!ll!̂ f _̂0|*s^^
Organ i sa t ion . Hcdelland Engineers

ii

PHOTOGRAPH IC EV IDENCE
Jjear Range T————"————"~——— Background

CO
r-roooo

000378



LOG SHEET'CAVALCADE YARD SITE

ampling Site Code CAV-OW-12

INSTALLATION TPAM

CAH^DRESSER 4 HcKEE INCWQOORQW LUNSFORD & JOHN BYARs
Organization -

u*round Survey |B Aerial Survey neyD

PHOTOGRAPH IC

I
Iii

No Photographic Evidence Required

No, Frame No,
Date Ron Frame No,

000379



I S A M P L I N G LOCATION LOG SHEET• •(Name-te location
-• - ———fling Site

Cavalcade Yard Site
Houston, Texas

Code CAV-OW-1 3-001
nail no Point Installed (Date) May 6, 1983 9 :30

I N STAL LAT ION TEAM
Fli O .D . Gram

[. Lunsford & J. Byars
Organ izat ion - Camp Dresser & HcKee Inc.
Organ izat ion - McCle l land Engineers

SURVEY INFORMATION
round Survey C3 Aeria l Survey Q Range Finder Compass D Other ̂iII
i
IiII

PHOTOGRAPH IC EV IDENCE

000380



ite Na/ne
Location

Cavalcade Yard Site
L O C A T I O N l i n n SHEET

Houston, Texas
ampling Site Code
ampling Point Installed

lame J .D. Cram
ie W. Lunsford & J. Byars

round Survey 33

i
iiii

INSTALLATION
Organ izat ion - Camp Dresser & McK^T
Organ izat ion - Hc^eHand Engineers

SURVTV^JN FOR M ATION
Aer ia ! survey D Range Findi^ Compass Q

PHOTOGRAPHIC EVIDENCE

Frame No. 3
oatSTs/to/sa

Po

000381



II
1Ill
IIIII1II

CM
00ro
ooo

PRODUCTION WELL SAMPLES

III
000382



SAMPL ING LOCATION DOG SHEETlUAi rAne WAD* ci-rr ' ———-——-——^±±LJr__° n K C TCAVALCADE YARD SITE

Hng Site Code
pi ing Point Installed (Date) February 23, 1983

I NSTALLAT ION TEAM

FOR MATIONL.-ound Survey Aeria l Survey n Range Findern

_ _PHOTOGRAPHIC EV IDENCE
Near Range

Backgrouna

No Photographic Evidence Required

i

Roll NO. Frame No. .
Date

Roll No.
By Frame No

ite.

000383



LOG SHEET—_____ "•* ™ 'CAVALCADE YARD SITE

11ng Site Code
:——]———————————Point Installed (Date) February 23, 1983

I NSTALLAT ION TEAM
CAMP DRESSER * McKEE INC.

Organizat ion » HcClELLAND ENGINEERS
SURVEY »N FORMATION

Aeria l Survey Q Range FinderQ

PHOTOGRAPH IC EVIDENCE

No Photographic Evidence Required

000384



SAMPL ING LOCATION L'OG SHEET
tflName CAVALCADE YARD SIT!

^ *̂B^fc—»̂ ^——••——^fc^^^^™

HOUSTON, TX
ing Site Code CAV-PW-03-—————*———————i———————"————Point Installed (Pate)| February 23. 1983

INSTALLATION TEAMLe«- JEFFREY 0. SRAM
WILLIAM TOBIN

Organization -
Organization -

CAMP DRESSER & HcKEE INC.
MCCLELLAND ENGINEERS

SURVEY INFORMATION
und Survey ffl Aerial SurvcyO Range FinderQ CompassQ OtherQ

tI1 PHOTOGRAPH C EV IDENCE
Near Range Background

iii No Photographic Evidence Required

iiii Roll No. - Frame No. * Roll No. "
Date By

I Frame No
Date

000385


	barcode: *1012171*
	barcodetext: 1012171


